The role of the VQIVYK peptide in tau protein phosphorylation.
Although it remains unclear whether they are related to one another, tau aggregation and phosphorylation are the main pathological hallmarks of the neuronal disorders known as tauopathies. The capacity to aggregate is impaired in a variant of the tau 3R isoform that lacks residues 306-311 (nomenclature for the largest CNS tau isoform) and hence, we have taken advantage of this feature to study how phosphorylation and aggregation may be related as well as the role of this six amino acid peptide (VQIVYK). Through these analyses, we found that the phosphorylation of the tau variant was higher than that of the complete tau protein and that not only the deletion of these residues, but also the interaction of these residues, in tau 3R, with thioflavin-S augmented tau phosphorylation by glycogen synthase kinase 3. In addition, the binding of the peptide containing the residues 306-311 to the whole tau protein provoked an increase in tau phosphorylation. This observation could be physiologically relevant as may suggest that tau-tau interactions, through those residues, facilitate tau phosphorylation. In summary, our data indicate that deletion of residues VQIVYK, in tau protein produces an increase in tau phosphorylation, without tau aggregation, because the VQIVYK peptide, that favors aggregation, is missing. On the other hand, when the whole tau protein interacts with thioflavin-S or the peptide VQIVYK, an increase in both aggregation and phosphorylation occurs.